To investigate whether nitric oxide (NO) regulates retinal circulation during and after induction of hyperoxia in cats. METHODS. Hyperoxia was induced for 10 minutes with 100% oxygen. The vessel diameter and blood velocity were measured simultaneously in second-order retinal arterioles by laser Doppler velocimetry; the retinal blood flow (RBF) and wall shear rate (WSR) were calculated during and after hyperoxia. PBS, L-NAME, D-NAME, were administered before induction of hyperoxia. RESULTS. In the PBS group, vessel diameter, blood velocity, and RBF decreased during hyperoxia and returned to baseline within 10 minutes after hyperoxia ended. WSR decreased transiently and then returned to baseline by the delayed constriction of retinal arterioles during hyperoxia. In the L-NAME and BQ-788 groups, the decreases in RBF during hyperoxia did not differ from those in the PBS group. However, the recovery of RBF after hyperoxia ended was attenuated significantly until 20 minutes after hyperoxia ended in both groups compared with the PBS group (P Ͻ 0.05). In the BQ-123 group, the intravitreous injection of BQ-123 caused less reduction of blood velocity and RBF during hyperoxia compared with that in the PBS group, whereas the RBF immediately returned to baseline after hyperoxia. D-NAME and 7-NI did not affect RBF in response to hyperoxia. CONCLUSIONS. The current results indicate that NO contributes to RBF recovery after hyperoxia, probably through the action of endothelial NOS via the ETB receptor in the vascular endothelium of the retinal arterioles, suggesting that the RBF response to hyperoxia may be used to evaluate the endothelial function of the retinal arterioles. (Invest Ophthalmol Vis Sci. 2008;49:4595-4603) DOI:10.1167/iovs.07-1667 I t is well-known that hyperoxia constricts the retinal arterioles and venules and decreases retinal blood flow (RBF) by various methods in humans 1-4 and animals. 5, 6 Hyperoxia has been induced frequently to provoke vascular reactivity in the retinal circulation, and impaired vascular reactivity to hyperoxia has been implicated in the pathogenesis of diabetic retinopathy. [7] [8] [9] [10] The previous studies revealed that endothelin (ET)-1 plays a major role in hyperoxia-induced vasoconstriction in humans 1,11 and animals. 5, 6, 12 In addition, an in vitro study showed that hyperoxia stimulates release of ET-1 from bovine retinal endothelial cells.
I
t is well-known that hyperoxia constricts the retinal arterioles and venules and decreases retinal blood flow (RBF) by various methods in humans [1] [2] [3] [4] and animals. 5, 6 Hyperoxia has been induced frequently to provoke vascular reactivity in the retinal circulation, and impaired vascular reactivity to hyperoxia has been implicated in the pathogenesis of diabetic retinopathy. [7] [8] [9] [10] The previous studies revealed that endothelin (ET)-1 plays a major role in hyperoxia-induced vasoconstriction in humans 1, 11 and animals. 5, 6, 12 In addition, an in vitro study showed that hyperoxia stimulates release of ET-1 from bovine retinal endothelial cells. 13 Taken together, ET-1 can cause vasoconstriction 14, 15 and decreased RBF 6 likely by binding to the high-affinity ET type A (ETA) receptor in retinal vascular smooth muscle cells and pericytes. 16, 17 However, the ET type B (ETB) receptor, which is mainly present on endothelial cells, mediates vasodilation by a process that includes release of nitric oxide (NO). 18 ET-3, which interacts primarily with the endothelial cell ETB receptor, increased RBF in nondiabetic rats by the ET-3/ETB receptor interaction and NO synthase (NOS) action, 19 suggesting that the ETB receptor is present in the retinal endothelium and dilates retinal vessels by NO production from the endothelium. However, no study was conducted to investigate the role of the ETB receptor in the change in retinal blood flow in response to hyperoxia.
There is a biphasic response to exogenous ET-1 on choroidal vessels, suggesting that endogenous ET-1 preferentially elicits vasodilation via the ETB receptor, most likely by stimulating endothelial NO release. 20 In addition, an in vivo feline study reported that intravenously administered ET-1 increased, but an intravitreous injection of ET-1 decreased, tissue blood flow in the optic nerve head in cats. 21 If these results obtained from choroidal and optic nerve circulation are the case in the retinal circulation, the possible increase in the retinal concentration of ET-1 during hyperoxia may cause vasoconstriction via the ETA receptor in smooth muscle and vasodilation via ETB in the vascular endothelium. NO is synthesized enzymatically by NOS from L-arginine and molecular oxygen as a substrate and is a highly diffusible gas with potent vasodilatory action. 22 We previously reported that NO contributes to increased RBF during hypoxia through a flow-induced mechanism 23 and during hypercapnia mainly through neuronal (n)NOS in the retina. 24 However, no study has been undertaken to examine the role of NO in the changes in RBF in response to hyperoxia. Therefore, in the present study, we tested the hypothesis that NO contributes to the regulation of retinal circulation in response to hyperoxia via the interaction of endothelin receptors.
Daiichi Sankyo Co., Tokyo, Japan) was infused continuously. Arterial pH, arterial partial CO 2 tension (PaCO 2 ), and arterial partial oxygen tension (PaO 2 ) were measured intermittently with a blood gas analyzer (model ABL5; Radiometer, Copenhagen, Denmark). The mean arterial blood pressure (MABP) and heart rate (HR) were monitored continuously. The rectal temperature was maintained between 37°C and 38°C with a heated blanket.
The pupils were dilated with 0.5% tropicamide (Santen Pharmaceutical Co., Osaka, Japan). A 0-D contact lens was placed on the cornea, and a drop of sodium hyaluronate (Healon; Advanced Medical Optics, Inc., Santa Ana, CA) was instilled.
RBF Measurement
We measured RBF with a laser Doppler velocimetry system (Laser Blood Flowmeter, model CLBF 100; Canon, Inc., Tokyo, Japan) customized for feline use. 23, 24 The instrument measures vessel diameter and blood velocity simultaneously in retinal vessels and calculates the RBF. 25, 26 The laser Doppler velocimetry system has been described elsewhere. 23, 24 Briefly, the blood velocity was measured by bidirectional laser Doppler velocimetry, which provides absolute measurements of the speed of the red blood cell (RBCs) flowing at discrete, selected sites in the retinal vessel, assuming Poiseuille's flow. 25, 26 The signals from the two photomultiplier tube detectors undergo computercontrolled spectrum analysis and sequential measurement of the maximum speed (V max ) at the center of the vessel. In this system, each pair of spectra was recorded, and the V max was calculated automatically every 5 ms for 1 second during each measurement. The V was defined as the averaged V max during one cardiac cycle.
The retinal vessel diameter was determined automatically by computer analysis of the signal produced by the vessel image. The value of the vessel diameter was defined as the average of the values determined at each time point.
The RBF was calculated from the formula RBF ϭ S ϫ V mean , where S is the cross-sectional area of the retinal artery at the laser Doppler measurement site, assuming a circular cross-section, and V mean is the mean blood velocity calculated as V mean ϭ V max /2. 27 The wall shear rate (WSR), an indicator of wall shear stress, was calculated from the vessel diameter and blood velocity data assuming a parabolic flow profile. 28 WSR was calculated as WSR ϭ 8 ϫ V mean /D. 29 Laser Doppler measurements were obtained from a temporal retinal artery in one eye of each animal. The second-order arteries chosen for measurement had relatively straight segments that were sufficiently distant from the adjacent vessels.
Intravitreous Injection of L-NAME and Induction of Hyperoxia
We used L-NAME as the nonselective NOS inhibitor and N G -nitro-Darginine-methylester (D-NAME) as the inactive stereoisomer. The intravitreous microinjection technique was performed with a 30-gauge needle placed into the vitreous 3 mm posterior to the limbus. The injection was performed with a 100-L syringe (Hamilton, Reno, NV) with care taken not to injure the lens or retina. The head of the needle was positioned over the optic disc. Given that the volume of the feline vitreous is approximately 2.5 mL, 50 L of L-NAME (100 mM; n ϭ 6) or D-NAME (100 mM; n ϭ 7) dissolved in phosphate-buffered saline (PBS) was injected into the vitreous for an extracellular concentration of 2.0 ϫ 10 Ϫ3 M near the retinal vessels.
This concentration may be sufficient for the half-maximum inhibitory concentration of L-NAME and is the same as the dose used in previous feline studies. 23, 24 As a vehicle, 50 L of PBS (n ϭ 7) was injected into another cat in the same manner as L-NAME.
Hyperoxia was induced 120 minutes after the injection of PBS, L-NAME, or D-NAME into each cat, by inhalation of 100% oxygen for 10 minutes. The RBF measurements started 10 minutes before induction of hyperoxia. An average of five measurements taken at 2-minute intervals was defined as the baseline before induction of hyperoxia. During and after induction of hyperoxia, RBF measurements were performed every 2 minutes. At each time point, three successive measurements at 20-second intervals were recorded, and the average of the three measurements was used. Blood gas analysis was performed before the induction of hyperoxia and at the end of hyperoxia.
Intravitreous Injection of BQ-123 and -788 and Induction of Hyperoxia
The intravitreous microinjection technique was the same as that used for L-NAME; 50 L of the specific ETA antagonist BQ-123 (1 mM; n ϭ 7) and 50 L of the specific ETB antagonist BQ-788 (1 mM; n ϭ 6) were injected into the vitreous for an extracellular concentration of 2.0 ϫ 10 Ϫ5 M near the retinal vessels. These concentrations in BQ-123  12 and  -788 19 ensure a maximum retinal hemodynamic response. Hyperoxia was induced 60 minutes after BQ-123 and -788 were injected. The RBF measurements were similar to those in L-NAME during and after hyperoxia.
Intraperitoneal Injection of 7-NI and Induction of Hyperoxia
To examine the role of nNOS in RBF regulation after hyperoxia, we used 7-NI, which is selective for nNOS. 30 7-NI (50 mg/kg in 10 mL peanut oil; n ϭ 7) was injected intraperitoneally, because in our preliminary study the intravitreous injection of 7-NI made it impossible to measure the RBF due to the hazy vitreous. This dose of 7-NI maximally inhibits nNOS 31 and is the same as used in a previous feline study. 24 The RBF response to 10 minutes of hyperoxia was measured 90 minutes after injection, as previously published. 24 All drugs were obtained from Sigma-Aldrich (St. Louis, MO).
Statistical Analysis
All data are expressed as the mean Ϯ the SEM (SE). For statistical analysis, we used analysis of variance (ANOVA) for repeated measurements followed by post hoc comparison with the Dunnett procedure versus baseline. For comparisons with the PBS group at each time point, one-way ANOVA was used, and significance was assessed using post hoc comparison with the Dunnett procedure. Differences between the means in the circulatory changes between groups with and without 7-NI and between means in systemic parameters before and during hyperoxia were assessed with the Student's paired t-test. P Ͻ 0.05 was considered significant.
RESULTS

Systemic Changes in Response to Hyperoxia
Intravitreous injections of PBS, L-NAME, D-NAME, BQ-123, and BQ-788 (Table 1 ) and intraperitoneal injection of 7-NI (Table 2) did not alter the pH, PaCO 2 , PaO 2 , MABP, or HR. During hyperoxia, no significant differences in the pH PaCO 2 MABP, or HR occurred, whereas PaO 2 increased significantly (P Ͻ 0.05) in all groups.
Changes in Retinal Circulation by Hyperoxia
In the PBS group (n ϭ 7), vessel diameter and blood velocity significantly decreased during hyperoxia compared with baseline (repeated-measures ANOVA) followed by the Dunnett procedure (Fig. 1) . Two minutes after the onset of hyperoxia, the vessel diameter was unchanged, but blood velocity decreased significantly (P Ͻ 0.05) by Ϫ15.4% Ϯ 3.3%, resulting in decreased RBF (Fig. 1) . The WSR decreased significantly by Ϫ12.9% Ϯ 3.4% at 2 minutes of hyperoxia. At 4 minutes, the vessel diameter started to decrease to a significant level, and the WSR recovered to the baseline level. At 10 minutes, the percentage decreases from the baseline values were Ϫ18.3% Ϯ 2.1% in diameter, Ϫ23.4% Ϯ 3.3% in velocity, and Ϫ48.4% Ϯ 2.6% in RBF, respectively. After hyperoxia, the vessel diameter, blood velocity, and RBF began to return to the baseline values. The blood velocity increased to the baseline level 2 minutes after the end of hyperoxia, whereas the vessel diameter remained decreased compared with baseline. The WSR significantly increased 2 minutes after hyperoxia. At 6 minutes, the vessel diameter increased to a significant level, and the WSR returned to baseline. Ten minutes after the end of hyperoxia, all parameters recovered to baseline.
Effect of L-NAME on Hyperoxia-Induced Changes in Retinal Circulation
Two hours after the intravitreous injection of L-NAME, there were significant decreases in vessel diameter (Ϫ6.5% Ϯ 1.6%; from 87.6 Ϯ 2.9 to 82.0 Ϯ 2.4 m; P Ͻ 0.05), blood velocity (Ϫ13.3% Ϯ 2.8%; from 34.7 Ϯ 2.5 to 30.1 Ϯ 1.7 mm/s; P Ͻ 0.05), and RBF (Ϫ25.5% Ϯ 3.2%; from 6.5 Ϯ 1.5 to 4.8 Ϯ 1.1 L/min; P Ͻ 0.05) compared with baseline (preinjection; Table 3). In contrast, 2 hours after intravitreous injection of D-NAME, the values did not differ significantly from baseline (Table 3 ).
In the L-NAME group (n ϭ 6), the decreases in vessel diameter, blood velocity, and RBF were similar to that in the PBS group during hyperoxia (Fig. 2) . However, the recovered RBF decreased significantly compared with the PBS group after hyperoxia. All parameters returned to the prehyperoxic levels approximately 30 minutes after the end of hyperoxia (data not shown). The recoveries of decreased vessel diameter and RBF were significantly attenuated compared with the PBS group at the same times (Fig. 2) . In the D-NAME group (n ϭ 7), there were no significant differences in the decreases in any parameters compared with the PBS group during and after hyperoxia (Fig. 2) .
Effects of BQ-123 and -788 during Hyperoxia
One hour after injection of BQ-123 and -788, there were no significant differences in vessel diameter, blood velocity, and Table 3 .
In the BQ-123 group (n ϭ 7), the intravitreous injection of BQ-123 caused significantly (P Ͻ 0.05) less reduction of blood velocity and RBF during hyperoxia compared with that in the PBS group (Fig. 3) . After hyperoxia, the diameter, velocity, and RBF immediately returned to baseline. In the BQ-788 group (n ϭ 6), the decreases in vessel diameter, blood velocity, and RBF were unaffected by intravitreous BQ-788 and comparable to those in the PBS group (Fig. 3) . After hyperoxia, the recoveries of the vessel diameter and RBF were attenuated significantly by intravitreous injection of BQ-788 compared with the PBS group. The diminished recovery of RBF after hyperoxia was similar to that in the L-NAME group (Fig. 2) .
Effect of 7-NI during Hyperoxia
Ninety minutes after intraperitoneal injection of 7-NI, there were no significant changes in any retinal circulatory parameters compared with the preinjection levels ( Table 3) .
The vessel diameter, blood velocity, and RBF significantly decreased during hyperoxia with and without 7-NI compared with the prehyperoxic levels (Fig. 4 ). There were also no significant differences in the changes in systemic parameters (Table 2) during hyperoxia between the groups that received 7-NI and the one that did not.
DISCUSSION
In the present study, the RBF significantly decreased (48.4%) after initiation of hyperoxia in the PBS control group (Fig. 1) . Hyperoxia has been reported to induce a pronounced reduction in RBF in animals 5, 6 and humans. [1] [2] [3] [4] 7, 8, 32 Although there may be differences among species and with different measurement techniques, the magnitude and time course of the decrease in RBF during hyperoxia in the present study were comparable with previously reported findings.
The current data showed a trend for changes in blood velocity to occur before the changes in diameter just after the initiation of hyperoxia in the PBS group (Fig. 1) . Our results, that the blood velocity decreased but the vessel diameter did not change significantly 2 minutes after the beginning of hyperoxia, suggested that the downstream vessels, which were more peripheral than the points measured by laser Doppler velocimetry, contract just after the onset of hyperoxia. These rapid changes in velocity with no changes in diameter also were observed during systemic hypoxia, 23 suggesting that the downstream vessels react to changes in oxygen tension. Gilmore et al. 4 reported that the response times during hyperoxia did not differ between diameter and velocity in the retinal arterioles in healthy humans. This finding differed from ours and may reflect differences in the vessel sizes measured in the previous study (average diameter, 85 m in the present study and 111 m in the previous study). The vessel size in the arterioles is considered important to data interpretation, because three different vasoregulatory mechanisms (metabolic, myogenic, and flow-induced mechanisms) coordinate the overall microvascular response from the downstream arterioles to the upstream arteries in the microcirculation. 33 Moreover, preliminary data reported by Rosa et al. (IOVS 2005; 46 :ARVO E-Abstract 3900) indicated that second-order arterioles are more sensitive to the flow-induced dilation than first-order arterioles. Although Gilmore et al. did not report if they measured the first-or second-order retinal arterioles in their human study, the discrepancy may have been the result of our measuring second-order arterioles in the present study and their measuring larger arterioles.
In addition, we continuously observed changes in the retinal circulation for 20 minutes after hyperoxia because we focused on changes in the retinal circulation not only during but also after hyperoxia. The decreased RBF returned to baseline almost 10 minutes after hyperoxia and the baseline value was maintained until the end of the examination in the PBS group (Fig. 1) . The recovery of the retinal circulation is comparable to that in previous human studies. 4, 34 The current data also indicated that the blood velocity returned to the baseline level 4 minutes after hyperoxia, whereas the vessel diameter returned to the baseline level 6 minutes after hyperoxia (Fig.  1) , suggesting that blood velocity recovers faster than the vessel diameter. A previous human study reported that the time course of the response to hyperoxia did not differ between the diameter and velocity both during and after hyperoxia. 4 As discussed previously, this discrepancy may have resulted from the difference in species or vessel size of the measured retinal arterioles.
The strength of the present study was the use of laser Doppler velocimetry, which enables simultaneous measurement of the vessel diameter and blood velocity. Using these two independent retinal circulatory parameters, we can evaluate changes in the WSR in the retinal circulation. 35 Most previous studies 1,2,32 did not report WSR data, which is an index of wall shear stress, 28 because the vessel diameter and blood velocity were not measured simultaneously as a result of methodologic difficulties. Only one study reported decreased WSR in the retinal arterioles in response to systemic hyperoxia. 8 In the present study, the WSR decreased significantly at 2 minutes of hyperoxia (Fig. 1) , whereas the WSR returned to the baseline level at 4 minutes of hyperoxia because of decreased vessel diameter, suggesting that the WSR remains constant in response to hyperoxia. Although inconsistent with results in a previous study, 8 this finding seems reasonable because shear stress should remain constant under physiologic conditions. 36 As stated previously, this may be caused by differences in vessel sizes between our observations and a previous human study. 4 If the WSR remains constant by the flowinduced mechanism in response to hyperoxia, hyperoxiainduced changes in the retinal circulation may be good Preinjection indicators of endothelial function, because the flow-induced mechanism can be used to evaluate endothelial function. We have provided new evidence that intravitreous injection of L-NAME markedly inhibits recovery of the decreased RBF to baseline after hyperoxia ends, whereas there was no difference in the decrease in RBF during hyperoxia between the PBS and L-NAME groups (Fig. 2) . Inhibition of NOS as a mechanism of the effects of L-NAME is supported by the fact that D-NAME did not affect RBF in response to hyperoxia (Fig. 2) . To our best knowledge, this is the first study to show that NO is associated with the response of the RBF to hyperoxia.
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Because inducible NOS activity was thought to be minimal in the acute response to hyperoxia, we evaluated which constitutive NOS was involved in the changes in RBF in response to hyperoxia. We examined the effect of the selective inhibitor of nNOS, one of two constitutive NOS isoforms, on the regulation of RBF in response to hyperoxia. There was no significant difference in any retinal or systemic parameters with and without (vehicle only) 7-NI (Fig. 4) , suggesting that retinal nNOS may not be associated with increased RBF in response to hyperoxia. Moreover, although we did not use a specific eNOS inhibitor, our findings indicated that eNOS in the vascular endothelium may be involved in the recovery of RBF after hyperoxia.
ET is considered crucial in vascular control because there is increasing evidence that ET-1 also plays an important role in ocular blood flow control. 6, 14, 15, 37 In the present study, BQ-123 blunted the decrease in RBF during hyperoxia (Fig. 2) . This result seems to agree with those in previous studies in which enhanced ET-1 activity played a primary role in regulating the retinal hemodynamic during hyperoxia. 1, 5, 6, 11, 12 However, in the present study, intravitreous injections of BQ-123 and -788 did not have a substantial effect on retinal circulatory parameters before the induction of hyperoxia, suggesting that ET-1 does not play an important role in regulating retinal circulation under basal condition (normoxia). Polak et al. 11 reported that intravenous injection of BQ-123 does not affect the retinal hemodynamic parameters, which supports our findings.
Based on our experiments, the contribution of ETB receptors was excluded in hyperoxia-induced vasoconstriction, because there was no difference between the PBS group and BQ-788 group during hyperoxia. In contrast, BQ-788 suppressed RBF recovery after hyperoxia (Fig. 3) , which was comparable to that in the L-NAME group. Therefore, NO production in the retinal vascular endothelium may contribute to RBF recovery after hyperoxia via ETB receptor activation. Haefliger et al. 38 reported that ET-1 induced potent contrac- tions that were more pronounced in the ciliary artery than in the ophthalmic artery, suggesting that the effect of ET may depend on vessel size and increase with decreasing vascular diameter. Therefore, the differences in vessel size may be associated with differences in the time course of the diameter and velocity changes between the findings of Gilmore et al. 4 and ours, as discussed previously. The ability of BQ-123 to reduce the velocity and flow but not to alter the diameter of second-order vessels (Fig. 3) further supports the idea that the smaller downstream arterioles may have greater sensitivity to ET-1 and initiate constriction in response to hyperoxia. ET-1 induces an initial biphasic action (brief vasodilation followed by prolonged constriction) on systemic blood pressure. 39 ET-1 first stimulates the endothelial ETB receptors, occupies all the receptors, and then diffuses into the media to act on receptors on the smooth muscle. 40 If this biphasic effect of ET-1 occurs in the retinal circulation, high-dose ET-1 during hyperoxia should constrict the retinal arterioles via the ETA receptors, whereas a reduction of the increase in ET-1 after the end of hyperoxia may cause vasodilation via the ETB receptors.
The present study had some limitations. First, we did not measure ET-1 and NO concentrations in the retina or retinal vessels. Knowledge of the ET-1 concentration after hyperoxia may be essential when considering a balance between the vasodilatory actions of ETB in the endothelium and the vasoconstrictive actions of ETA in the smooth muscle in the retinal arterioles. Further studies including those measurements are crucial to an understanding of the mechanism in the retinal circulation after hyperoxia. Second, we did not measure the intraocular pressure (IOP), which is important in retinal circulation. In our preliminary study, there was no substantial difference in the IOP changes between the PBS group and the other groups. We also confirmed that hyperoxia did not affect the IOP during and after hyperoxia (n ϭ 4, data not shown) and that the IOP transiently increased but returned to the preinjection level within 5 minutes (n ϭ 4, data not shown). Taken together, we believe that the IOP had little effect on our results. Third, we did not examine the role of other vasoactive factors on the response to hyperoxia. Zhu et al. 5 reported that thromboxane and 20-hydroxyeicosetetraenoic acid also are involved in the hyperoxia-induced decrease in RBF in newborn pigs. Further study is needed to determine whether mechanisms other than ET-1 are associated with hyperoxia-induced reduction of the RBF. Fourth, we could not exclude the possible role of ETB receptors and eNOS in the endothelium and neural/ glial cells in this in vivo study, because the ETB receptors have been localized in the optic nerve head 41 and retinal ganglion cell layer 42 and eNOS has been identified in retinal Müller cells 43 and ganglion cells. 44 Further histologic study may be needed to determine the location of ETB receptors and eNOS in the feline retina.
We believe that the current results have great potential for future clinical investigation. Because NO production via eNOS diminishes in the presence of endothelial dysfunction, measuring the vascular reaction after hyperoxia may allow evaluation of the retinal endothelial function and the reduced magnitude of retinal vascular reactivity to hyperoxia in patients with diabetes, as reported by numerous clinical studies. [7] [8] [9] [10] Future study of the retinal circulation after hyperoxia is needed to compare healthy subjects and subjects with diabetes, in the latter of whom the retinal vessels have endothelial dysfunction, such as in diabetic retinopathy.
In summary, the present study showed that NO contributes to RBF recovery after hyperoxia and that eNOS in the vascular endothelium may be involved in the reaction. We concluded that NO plays a major role in the regulatory mechanism of RBF after hyperoxia. ET-1, probably produced from the endothelium during hyperoxia, may be involved in NO production in the endothelium via activation of the ETB receptor in the retinal endothelium when the RBF begins to return to baseline after hyperoxia. 
